DOCUMENT RXSUNK 



ED 267 993 



SE 046 517 



AUTHOR 
TITLE 

INSTITUTION 

PUB DATE 
NOTE 



PUB TYPE 



EDKS PRICE 
DESCRIPTORS 

IDENTIFIERS 



ABSTRACT 



Fleming, Re^j N. 

Undergraduates Studying Science: Views on STS of 
Future Scientists and Non-Sciei:tist8. 
Saskatchewan Univ., Saskatoon. Dept. of Curriculum 
Studies. 
86 

24p.; Paper presented at the Annual Meeting of the 
National Association for Research in Science Teaching 
(59th, San Francisco, CA, March 28 - April 1, 
1986). 

Reports - Research/Technical (143) — 
Speeches/Conference Papers (150) 

MFOl/PCOl Plus Postage. 

^College Science; Comprehension; Higher Education; 
Science Education; *Student Attitudes; *Technology 
*Canada; ^Science and Society; Science Education 
Research 



This paper is based on an analysis of a portion of 
data collected during a 6-month field study in a chemistry department 
in a Canadian university. Specifically, the views on the interaction 
among science, technology, and society (STS) held by undergraduates 
in this d^partMnt were examined using a variation of VOSTS CDN-2. In 
addition, individual interviews with selected stud'^nts were 
conducted. Results obtained from the VOSTS CDN-2 and from two areas 
explored during interviews (the nature of science and the role of 
science in society) indicate that the undergraduates are nearly 
identical to high school graduates in their understandings of the 
relationship between science, technology, and society > The number of 
university science courses taken appears to have had little effect on 
this understanding. Drawing prospective science teachers from this 
group presents STS teacher educators with a challenge. To prepare 
teachers to deal with iTS issues, teacher educators must move beyond 
methods courses to remedy serious deficiencies in knowledge about the 
social context of science and technology. This task will likely be 
taken on by faculties of education and not faculties of science. 
(JN) 



* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 

*****************************************************i,i,i,i,i,i,i,i,ititit****** 




sO 

o 

UJ 



Infonnafioii and 

Research 



U A OWAimMNT OP HNICATIOli 

NATIONAL mtr.TUTf Of EDUCATION 
EOUCATIONAi RESOURCES INFORMATION 
y CENTEP JERIC) 

DMt>it documtfit hM bMT rtproducvd m 
mukHA from th« pmr> o. ofgtnurtkm 
onQinsilno it 
□ Mnor ctwnoM ^«*vt bMn imdt to improvt 
rtfNoAiction quaMy. 

• Poinltof vwworopmionttttlvdintfwdocu- 
mtnt do not fWCMuriy rvprtMnt ofhcal NIE 
potition or pohcy 



Report 



UNDERGRADUATES STUDYING SCIENCE: VIEWS ON 
STS OF FUTURE SCIENTISTS AND NON-SCIENTISTS 



REG W. FLEMING 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." 

^ Deparlmeit of Cirrkdmi Stidies 

g Celiie ef EAkoHoi 

Lu Uihftnlty of SoskitdKwoi 

^ ScBiMleea, CoMdo 

ERIC 2 



f 



DRAFT COPY. DO NOT QUOTE WITHOUT AUTHOR'S CONSENT. 



UNDERGRADUATES STUDYING SCIENCE: VIEWS ON 
STS OF FUTURE SCIENTISTS AND NON-SCIENTISTS 



REG W. FLEMING 



A presentation to the 59th annual meeting of the National 
Association for Research in Science Teaching 
San Francisco, CA, March 29. 1986. 



ERIC 



3 



BnRODUCnON 



This jpap&r is based on an analysis of a portion of the data 
oollected during a six month field stud^ in a chemistry dQ>art3nent in a 
Canadian university. Specifically, the views on 

sclenoe-technology-soclety topics (STS) held by undergraduates in this 
d ep a r tment viere escamlned using a variation cf V06TS (Aikezihead, 
Fleming & 1986) as woll as interviews wi^li selected students. 

Ihe strident views addressed by this paper are those ooix«med witi the 
interactions among science, technology, and ^lety. 

TSEDRETICPiL BJWaCHDUND TO THE STUDY 

Die call for a re-eaa^tosls in sclencse education Is well 
documented. The proposed focus, teaching science as a human endeavour, 
sclenoer-technology-soclety topics (STS) education. Is si?3ported by the 
Nitlonal Sclenoe Teachers' Association (NSTA, 1982) and in the U.K. by 
the Association for Science Education (ASE, 1979) . Project Synthesis 
incluaed a STS group in Its evaluation of science instruction in the 
Uhlted States (Plel, 1931) . STS education is a principal 
reocranendatlon of the Science Council of Canada (1984) aid remains the 
focus of international synposla such as those held in Brisbane, 
December 1984, and Bangalore, August 1985, and the proposed synposium 
in Kiel, August 1987. 

As a result of such intemational interest, a number of 
curriculum projects stressing the interaction of science with 



technology and the social context have been Initiated. These programs 
Include: Science In Society (Lewis, 1981) , Scienoe and Society 
Tteaching TMts (Roberts, 1981), Pceparing for Toaocrow's World (lozzi, 
1982) , the FLOI project (Eijkalhof & Rartland, 1982) , Scienoe in the 
Social Oonta>ct (Soionon, 1983) , and Inngvy,tlons; T3m Social 
Oonsequenoes of Scienoe and Tedmology (BSCS, 1984) . These projects 
esgoerged from the belief that scienoe educatlcn was not properly 
pr^)aring students to function re^xnslbly in a society vdiich is 
pervasively affected by science and technology (Aikenhead, 1980; Bybee, 
1985) . 

Such dpanandfl upon the scienoe education enterprise create the 
expected strains. Attespts to define STS education continue. Debate 
(usually centered on views of the nature of scienoe) about its proper 
placanent within the enterprise is ongoing (Goods, Kronhout, Lawson & 
Renner, 1985; Bybee, 1985) . Concern over the training of teachers v*k) 
can teach STS topics has also arisen. It is these oonoems vtdch gave 
rise, in part, to the research described herein. 

D^te centered on the nature of scienoe revolves around two 
camps: positlvlsts and cons tr uctionists. The latter position, vAiich 
asserts that scientific knowledge is a piwSuct of social interaction 
rather than slaply the laboratory, offers a xiseful model of science for 
STS education. 

The data st?3porting the oonstructivist position are to be fou'.-d 
in thci social studies of science. A number or' sttjdies examine 
scientific work in its natural setting (latour & Wtolgcir, 1979; 
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Idi<3rr-0etina, 1981; I^nch, 1985) . Cther studies focus on scientific 
oonnunicatian, particularly speech acts and writing research articles. 
Ihe former has been formalized as a study of scientific discourse 
(Molkay & Gilbert, 1982a, 1984) . The latter is often referred to as 
■^the crganizaticn of persuasion through literary inscription" (latcur & 
Woolgar, 1979, p.88) . This, oxpled with studies of the practical 
reasoning of scientists (Law & Williams, 1982; Jj/nA, 1985) has offered 
further insights into scientific practice. 

Despite this collection of studies oonoeming the functioning of 
science, little or no vkjzIc has been done concerning the training 
es^serienoes of those ^ plan to be scientists and those vAio, thou^ 
study^lng scienoes, have other ooapational plans. It is from both of 
these grtxps that prcqiective scienoe teachers are drawn. Little, if 
anything, is kncMn about the nomative beliefs vftiich arise during 
training. Ihe assunption is made z.iat factual knowledge fcos the 
basis of a decision in STS issues. Previous research (Fleming, 1985a, 
1935b) has indicated that, for high school graduates, this is 
definitely not the case. Decisions about socio-scientific issues were 
made mostly on the basis of ethical reascHiing. Ihe normative arena 
dominated. 

Further research on student views on science-technology-soc: y 
issues was recently oonpleted as a part of the m study (Connelly, 
Crodcer & Kass, 1984) . Using a newly created instrument, Views on 
Science-^Technology-Society (yosss CEN-2) (Aikenhead, Fleming & Pyan, 
1981", 1986) , we were able to develop a composite picture of the STS 
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views of Canadian high ad-ool graduates. This r^resents iroportant 
bendimaik data, for it allows the proposed research to collect 
university students' views using the sane Instrument and, by ccnparisai 
with national data, detect any ciianges. Biis is the first ctojective of 
the propcsed naseardi. If, for exanple, it should turn out that there 
are no significant changes in views on STS, it would mean the 
misccmoeptions found earlier (Plaidng, 1S86) will resnain part of the 
repertoire of future science teachers. If , on the other hand, 
significant changes do occur, the reasons for these changes and the 
direction of the change must be explored. Ihis is the second 
objective. Birough the use of interviews, the normative views of 
undergraduates stud/ii^ science can be ejqplored. Meeting these two 
objectives could greatly facilitate the design of trainli^ programs for 
STS teachers. 

RESEAPCH DESIGN 

A sample of two hundred students was drawn fron classes in the 
undergraduate chemistry program. Given the paucity of numbers in ttdxd 
and fourth year (nine students and seven students respectively) , all 
these students were used. Of the reroaining 184 students, 60 were 
secOTjd year stutents and 124 were first year students. 

Based on deraogrj^c data si^^jlied by the students, 25% of them 
listed thair occxpaticffial goal as "piiysical or oiological scientist." 
Six percent listed their ocapatioral goal as "school teacher." 
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Twenty-nine percent listed their oci^ational goal as "physician." The 
remaining forty peioent had oocipe*-ional goals sudi as "pharmacist", 
"hoBB eccnoBiist", "fanner", "interior designer", "agricultural 
r^resentative", and "ertr^jreneur" . 

The researcher was given access to these students during their 
first laboratory session of the year. During this time, all students 
were re^iested to write azyunentative re^xvises to four pedrs of 
statanents from VDSTS CEN-2. Thus, 800 "padr re^xaises" were obtained. 
Given that twenty pairs of statements fran V0S3S CCN-2 were used, iodn. 
statement pair had 40 reqjcnsee. This should allow for theoretical 
saturation (Gljwer & Strauss, 1967) . The responses to the statement 
pairs were analyzed using the method described by Aiterihead, Fleming & 

(1985, 1986), 

Based cn these analyses, base line questions for semi-structured 
interviews dealing with the interaction of science, technology, and 
societg^ were created. A stratified random sasple of 30 students was 
cJiosen to participate in the interviews. These interviews were 
transcrjv^ed aiid analyzed using methods described by Fleming (1985a) and 
Goetz & le Ccnpte (1984) . 

It is the results of these two sets of ansdyses that will be 
discussed in this Tpaper. 
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VDSTS CI»T-2 Results 

Ihe student axgumentative paragrs^ihs are zemai-]<ably similar in 
content to those of hlc^ school graduates examined in earlier research 
(Flesadng, 1986) . For exanple, at first blush undergraduates seen to 
differentiate clearly between the roles of scienoe and technology and 
to actaxwledge the interrelaticnfihip between the two. In all other 
cases, hcwever, for vAiich such a distinctior* would be useful, the 
unified enterprise tecimoaclenoe doninated their views. 

Ocaisidsr the following VQSTS stateaonents as examples. In e-!idi 
case, the percentage of both high school and undergraduate students fo^- 
each category of response is given. Ihe similarities are striking. 

Wien VOSTS 11.1/11.2 are escanined: 

[Table X fits here] 

If VOSTS l.Vl>2 are examined: 

[Table 2 fits here] 

A more ocoplex set of positions is offered in VDSTS 6.1/6.2: 

[Table 3 fits htre] 

Lest one think the "fit" was perfect, VDSTS 7.1/7.2 are offered as 
a ocwnterpoint: 

[Table 4 fits here] 
The drop in the nunber agreeing with mission oriented science was 
intriguing and was pursued, as will be seen later, in interviews. 

As an initial sunmary, then, there appears to be little, if any, 



difference in views on STS between high school graduates and 
undergraduates studying science. In the case of the latter grcxp; this 
is correct regardless of age, gender^ or nuntoer of years of trainix^. 
Put siinply, one could not distinguish the views of a 32 year old female 
in her fourth year fraa those of a 19 year old male in his first yaar. 
Nothing in the argumentative responses allowed for sudi a distinction 
to be made. 

Ihe data \^ere next examined to see vdiether undergraduates \f^o had 
listed "scientist" as an oocipaticnal goal had different views from 
their fellow students. These findings must be viewed in the light of 
the research inethod. Prior to administering VOSTS, the researcher had 
no idea hew many persons of the forty responding to each stateaaent pair 
would choose "scientist" as their potential oca5>aticxi. Given that 25% 
of the sample made this choice, one could infer that Z5% of a set of 
responses should be from this group. 

Colder the following cases: VDSTS ll.Vll»2; VDSTS 1.1/1.2: 

[Table 5 fits here] 
[Table 6 fits here] 

Ihe danger, of course, is in inferring too much from such a small 
number of "future scientists." To probe further, interviews were \ased. 

Interview Results 

The interviews were designed to focus on a number of issues. This 
paper examines two of these . First, the nature of science, with a 
portictolar eitfiiasis on the nature of scientific knowledge, was probed. 
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Secondly, the role of science In our socie^ was examined. 

1t)B tfeiture of Scientific Rx^ledqe 

The bulk of the discussion centered on scientific facts. There 
were two schools of thought, with future scientists and non-scientists 
fairly evenly distributed through both. 

In the first, the creation and verification of scientific facts 
was the central issue: 

Q: Are pecjple doing science ?lso trying to create facts? 
A: Yes. 

Q: Wliat do you think a fact mi^ be? 

A: Alri^ . . . ah . . • scnathing . . . the ... a statement, 

shall we say that within the limits of present technology has been 
proven with no exoesptions found. 

Q: How would we know that? 

A: It's inpossible, because we can never exainine every possibility 
that night contribute to the situation. You can't really prove 
soQWthing to be true you can prove it to . . . you can prxTve that 
this factor holds vp vnyer those conditions. You can't simulate 
every condition. So there really is no such thiiig as a fact 
•cause you can never chtsck it a^iinst every possible situation and 
variable that e}dsts. 

Q: So what are there then? 

A: [Pause]. . . well, there's all the laws, things to vftiich no 
exceptions have yet been found. 

Q: So are scientists in laboratories creatirg laws? 

A: Yes. (3rd year science student) 

In response to the question, ••What is the source of scientific 

facts?^^ we hear: 
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A: Poroeption and research. The sunrise, you see in iny perception, 
but lots of people see the same thing, so we agree that the 
sunrise is a fact. But if aHy I saw scmsthim, it isn't a fact 
yst, only an isolated incident. I need to gst*a lunch of people 
to agree with xne. 

Q: What if there w!\s aiwther groip vtoich agreed with sotiething else? 

A: Vtell, that's OK, oA we'd have to work hard to loake sure more 
people agreed with us. Facts are vtot we make them. (2nd year 
pre^msd) . 

Pta: the other grocp, facts siarply didn'** exist. 
Q: What dc you think scientific facts are? 
A: Oh, there aren't any. 
Q: There aren't an/. 

A: Itope. oay theories. Everything is uncertain, knowledge always 
changes, so all Imcwledge is just theoretical. It could be wronj 
at any time. (2nd year student - premei) 

For both gra:pe, the language of the nature of science - facts, 

theorier laws, and hypotheses - 25:peared to offer refuge. When pushed 

on one term, switch to another. Hie first groip, did, however, feel 

that Jcnowledge in science was the result of consensus, a position 

congruent with current thinking in social studies of science. 

Ihe Role of Science in Our Society 

As discussed earlier, mission oriented science appeared to be the 
preferred social role for science. Future scientists, however, did not 
seem to be so strong in their sifport of this view. During interviews, 
the role of science was probed further. A second year chemistry major 
responded: 
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Q: Some pecple say ws should only do science if it will Iienefit our 
society. 

A: Weil, I can see %4iy they'd say that but . . . how can you tell if 
scoBthlngr will help or not. I'd lUce to just do science - yea 
Icncw, find things out - but I might only get a"Biance to do that 
if Z can bell people it'll be good for then. 

Q: Why would yaa have to do thiit? 

A: Well, most pecple wouldn't understand i was doinj, so if I 
made it sound practical they'd think it was a good idea. 

Q: So vyhat do ycu think science eOiould do for our society 

A: J\ist find things out - useful things for the future. 

A fourth year honors student ea^nressed similar sentiments: 

Q: Is science useful for our society? 

A: Sure, hey, look at all the iaprovanents we've got throu^ science. 
Q: Are ycu in science to iaprove our society? 

A: Well, it'd be rAce if sonethlng I found was useful, but \Aien I'm 
doing srlenoe, it's just to see what I'll find out. I guess I 
don't think mA about u^. 

Q: Some people say we should only si;{:port useful science. 

A: Ihat's diM) - I mean, ma;^ it might be useful later - I can see 
that point ... I think we tell pecple it's useful just so thsv 
don't get upset and will keep giving us sqpport. 

Q: So v*xat should science do for our society, 

A: Advance our knowledge, get at more of nature's secrets, that sort 
of thii^. 



Science as Fedth 



Ihe most unei^jected developnent during the Interviews with over 
ninety percent of the students was their unshakable faith in the 
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traijiing process they were e5?)erienclng and in science in general. 
With regards to their laboratory sessions: 



Q: Are the things you do in labs what a scientist does too? 

A: Men, not really. I man, the techniques I guess and the 
egulpnant are probably the sane but we're not really doing 
research. This is just to get us read^ to do research - the tools 
and things. 

Q: When will ycu get to do research? 

A: Oh, later, \itm I knew enough techniques. Lode, the profs know 
best v4ien I'm read/. I've got faith in them and the subject, so, 
ya know, it'll all unfold as it should. 

Q: What do you mean by faith? 

A: Well, like, I trust ay subjects ... you know . . . this atuff 
must be right, with all these pepi^le believdng it, so I know that 
the Icngar I stay on, the more thlngB will be revealed to me. 

With regards to being a scientist: 

Q: Is your p r o g r am training you to be a scientisc? 

A: Oh, yeah . . . each year I learn more skills, more knowledge, 
really good stuff. 

Q: Ohis nakiSa you a scientist? 

A: Well, there are scientists here \iho teach us . . . you know, tell 
us things about the world, gettino us ready to explore it on our 
own. Ihey aust be doing these things to make us like scientists. 

Q: Do t' sy tell you th 

A: No, not direct!- ' j tell us to have faith and everything will 
turn cut OK - ti^^ „ give us stuff in its proper time. 



Triplications 



The results indicate thac these undergraduates are nearly 
identica- to hi^ school graduates in their understandings of the 
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relationship between science, tschnology and soci<scy. The nufflber of 
university science courses taken e^^pecurs to have made little difference 
to this understanding. 

Oeawing proepective science teachers tvm this groip presents STS 
teacher educators with a challenge: To prepare teachers to deal with 
STS issues, WB aust move beyond methods courses to remedy serious 
deTiciencies in kncwledge about the social context of science and 
technology. This task 'vill likely be taken cn by facilities of 
education and not faculties of science. 
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TRBIE 1 



11.1 IN CSNAEA, SCXE3XE AND TECaX>UXX HAVE UTTLE TO DO Wm EACH 

11.2 IN CANADA, TBCHNQLOSir GEIS IDEAS HCM SCIEMCE AND SCIENCB GETS 
NEW XRXESSES AND INSHOMENES IKM TBOiNOIXXY. 

Student Positions 

% of Usable Responses 

Hi^ Scfaool Uhdegqraduates 
Graduates " Stuaylngr Scienoe 

A« Scdentif ic research results 74 71 

in ispxvttBBRts in technology 
anl these isfxcovanents in turn 
increase our ability to do 
scientific research. 

B. Science is the basis of all 13 17 

technological advances. 

Unique Be^mses 13 13 
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TABLE 2 

1.1 SdQinSIS AND WSntEESS SBCOjJ) be (uVQf THE KJIOXHm TO DECIDE; 
WKT TiaS GF ENEBGV CSNADA WILL USE IN THE FLHURE (E.G. 

NuccsKR, anso, sour, ocal EUEMms, ETC.) BBCMUSE scmrnsTS 

AND mSOmS ABE THE fBOEUB f«} THE lACCS BEST. 

1.2 SCJJa rilSIS an d EMCmMEEBS SEDQID EE the last VEXXPLE to be dVEH 

THE maamx to eecidb f«Mr types of ensxsy gmao^ wiil use in 

the n/iUKB (E.G. mCIEAR, KIOO, SCSLXR, COAL EOBNING, ETC.). 
BECStfJSE the EBQSIGN AITECXS EVEEOONE, THE FOBUC SHOUID BE THE 

cmes to ebciee. 

Stodenb PositlcaTs 

% of Usable Responses 

High Sdiool Urtdergi^duates 
Graduate" Studying Science 

A. Scientists and engineers have 57 53 
training and facts give 

then a better understanding of 
the issue. 

B. Scientists and engineers have 14 13 
the training and facts viildi 

give HMD a better understanding 
of the issue, but the public 
should be consulted. 

C. All groups, not just scientists 16 14 
and engineers, must be involved 

with decisions vAiicii affect our 
society. 

D. There are other views to consider 2 — 
rather than just the views of 

scientists and engineers. 

E. Scientists and engineers should 7 is 
be involved in giving advice, 

but the ultimate decision lies 
with the people. 

F. Scientists and engineers have 2 

ideauListic and narrow views on 

these issues. The public serves 
as a check on the scientists' 
inattention to consequences. 

Uhigue responses 2 



20 



ERIC 



• 



18 

TABI£ 3 



6.1 AIUHCUGH ADVANCES IN SCI£MCE AND TECHmiSXSi MAY IHFBOVE LIVING 
OCMDmCNS IN CaN R DA A ND ARCUND THE MOEUD, SCIENCE AND 
TECHH OLDgy OFTER LTITLE HELP IN RESOLVINGr SUCH SCXICAL FR3BLEK5 
AS POVERTY, CRIME, UNEMFICfQIEinD, OVEESOHJIATION. AND THE IHESSVT 
OF NIKLEAR HAR. 

6.2 SCnWg AND IBGHNQDOGJr OFTER A GREAT EESUIj OF HEIP IN RESOLVING 
SUCH H CTHHS AS PCfVEREY, CRIME, XJSfEStPLOOfENI , OVERPOFUIATICN, 
AND IHE IHREAT OF nCCXZKsi WAR. 

Student Posltlcais 

% of Ifeable Regxarses 

High School UMflrgraduates 
Graduates " Stxadylnq ScI5^ 

A. Ihese bodal problons are 22 23 
the prioe we pay for advances 

in science and technology, I.e. 
science and technology only 
make these prcblcms ^rrse. 

B. It is not a question of science 19 5 
and the technology helping, but 
rather it is a question of 

21e using science and 
Dlogy wisely. 

C. It is hard to see hew science 9 s 
aixl technology could help to 

resolve these social problegnas, 
other than to raise the standard 
of living. 

D. Science and technology can help 16 — 
resolve scne social problems but 

not others. 

E. Science and technology will 15 19 
solve these prcablans as long as 

proper si?3port is provided. 

Uhigue responses 19 — 



21 



ERLC 



1 t ' 

• 




TABLE 4 




19 






7.1 


'SHE CANADIAN GOVEPmilT SdOUID (HIVE SdSlinSTS RESEAPCH MC»^ 

CKu; IF THE scnxtnsss can sinw that hieir kesearch whl imei^cme; 

OHE QUALTIY OF imNG IN CANADA, TODAV. 






7.2 


THE CANADIAN GCTVERWlElVr SHOUID GIVE SdENIISTS RESEARCH MONEY TO 
EXPD3RE THE UNKNCMNS OF NAIURE AND THE UNIVERSE. 






Student Positions 














% of Usable Responses 








High School 
Graduates 


Uhderqraduates 
Stacking Science 






A. 


Money should cnly be epent 
on research that is directly 
related to specific beneficial 
goals liJoe hei^ijig our 
environnent, health, or 
agriculture. 


48 


28 






B. 


Even thcu^ science tries to 
iacsnve the oiality of life, 
it is often iTHpoBsible to 
tell ahead of tixn vftist:.^ 
the iiiwoaii.h will be 
beneficial or not. Thus 
you have to invest xocney in 
scientific research. 


28 


25 






C. 


The goveiniuttib should fund 
scientific research because 
it always has an ispact, 
directly or indirectly, on 
sodety. 


3 


10 






D. 


The goveriiuwiit: should fund 
scientific research for no 
other reason than to 
investigate the workings of 
cur world. 

Uhique responses 


13 
7 


8 




o 

ERIC 
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TABLE 5 



11.1 IN CANADA, SCIENCE AND TEX21NDK)GY HAVE LnTIf; TO DO WTIK EACH 

11.2 IN CANADA, lECHNDIO Gy GE TS IIEAS FBCK SCHWCE A^T) SCIENCE GE3S 
NE3W FRXESSES AND INSmiMENTS FBSM TEXXNOIOGY. 

Student Positions 



% of Usable Responses 



Future 
Scientists Others 



A. 



Scientific research results in 
inproveraents In turn increase 
our ability to do scientific 
research* 



83 



63 



B. 



Science is the basis of all 
technological advances. 

Uhigue responses 



17 



20 



17 



23 



ERIC 
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TABLE 6 



1.1 SCIEWI IST5 AND ENGINEERS SHCUID BE GDJW THE NJIStSm TO DECIDE 
WHAT TYPES OF EKERGV C3ttIADA WIIL USE IN THE K7IURE (E.G. 
NUCZEAR, lOERD, SOIAR, C3QAL BURNING^ ETC.) BBCADSE SdENIISTS 
AND ENGINEERS ARE THE ICDHCE WHO THE! FACTS BEST. 

1.2 SCnNnSTS and EWCT NEER S SHOOID be TSE last FBQEIE to EE GIVEN 
THE AUTHOKCIY TO CBCIEE WKI TOSTS OF ENERGY CANACA WILL USE IN 
THE RJIURE (E.G. NUCLEAR, mZBO, SOLAR, OQAL BURNING, ETC.). 
BECAUSE IHE EGdSIGN AFFECTS EVERSTONE, THE PUBLIC SHHUID BE THE 
ONES TO DBdEE. 

Student Positions 



A. Scientists and engineers hstve 
the training and facts vMch 
give them a better vmderstanding 
of the is.^ue. 

B. Scientists and engineers have 
knowledge of the issue and can 
make better decisions than 
Ixireaucrats and ocnpanies, both 
of vihich have vested Interests. 

c. Scientists and engineers have 
the training and facts \idiich 
give then a better mderstanding 
of the issue, but the public 
should be consulted. 

D. All gro:^, not just scientists 
and engineers, most be involved 
with decisions \itiicii affect our 
society. 

E. There are other views to 
consider rather than just the 
view of scientists and engineers. 

F. Scientists and engineers should 
be involved in giving advice, 
but he ultimate decision lies 
wit. the people. 

G. Scientists and engineers have 
ide a listic and narrow vic^ on 
these issues. The public serves 
as a chadc on the scientists* 
inattention to oonseguence^f. 

Uhique responses 



ERLC 



% of Usable Respcaises 
Others 



Future 
Scientists 



50 



53 



13 



25 



14 



25 



20 



24 



